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Table 2. Results of indicator tests on the soils. 
Glycol % Moisture 
Sampl~ retention Total Permeability 1/3 15 
no. value surface Initial 1st max atms atms 
mgm/gm m2/gm cm/hr cm/hr % % 
i 
~ 
R 1 38.6 124.52 .245 .361 23.5 7.9 
R 2 18.5 59.68 .690 .398 33.1 16.8 
R 3 86.3 278.39 .0220 .00914 45.4 30.0 
R 4 110.1 355.16 
-- -- 49.0 32.3 
R 5 16.0 51.61 1.54 1.38 12.7 5.7 
R 6 37.5 120.97 .0647 .00998 30.5 14.6 
R 7 36.0 116.13 .177 .316 27.5 12.7 
R 8 14.5 46.77 4.46 4.50 9.7 4.3 
R 9 24.8 80.00 .224 .179 21.4 10.3 
R10 39.6 127.74 .00794 .00794 31.1 20.2 
R1l 51.1 164.84 .020 .0122 37.4 22.2 
R12 35.5 114.52 .020 .0122 30.8 18.4 
R13 23.3 75.16 .061 .111 30.7 10.6 
-11 The values given are the mean values of the results of the different 
tests on the several replicates of each soil. 
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50 
is generally considered that the movement of water through soils is 
influenced more directly by structural factors than ~y textural or sur-
face factors. 
Relation between the total surface area and the percent moisture retained 
at the one-third and the fifteen atmosphere tensions 
One-third atmosphere tension. The measurements for the percent mois-
ture retained at the one-third atmosphere tension were replicated twice 
on all soils and three times on some of the samples. The values obtained 
on the limited replications were observed to be quite con~istent. These 
i 
values are given in table 3. The mean values used for the comparison 
and analysis are given in table 2. 
The relationship between the total surface area and the percent 
moisture retained at the one-third atmosphere is shown in figure 11. 
The regression equation is: 
-
y O.103X + 15.83 
with r2 .697 
These data indicate a definite relation between the factors. The 
relatively high r2 value indicates that for the soils tested, the mois-
ture retained is interrelated to the surface area or other factors related 
to surface area. 
This close relationship was hardly expected since moisture retained 
at the higher moisture levels has been considered to be more closely 
associated with structural characteristics than surface phenomena. 
However, it is known that heavier textured soils (i.e., high surface 
area soils) retain more water at a given tension than lighter soils. 
The observed relation is probably explained as well by textural differ-
ences in the soils as by the differences in total surface area. 
Fifteen atmosphere tension. The moisture retention values over the 
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Y2 = 0.103X + 15.83 
r = 0.697 = 69.7% 
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Fig. 11. Relation between the total surface area and the percent moisture retained at one-third 
atmosphere tension. 
52 
range of 1 to 15 atmosphere were obtained from two separate determinat~ons 
(i.e., runs) for all soils with some soils replicated three times. In 
e each replication duplicate samples were used for t~e 1 atmosphere and 
the 15 atmosphere tensions. There were some inconsistencies in the 
results obtained at the 1 atmosphere tension by the porous plate and 
the pressure-membrane apparatus. These inconsistencies were probably 
a result of the variation in the pressures at low values in the pressure-
membrane system and from evaporation from the measuring burettes in the 
porous plate system. 
The moisture retention values obtained at the 15 atmosphere tension 
i 
were in generaJ very consistent; usually duplicates checked within 0.5 
percent. In one soil the replicates varied as much as 2 percent. 
The relation between the moisture percent at the 15 atmosphere 
tension is shown in figure 12. The regression equation is: 
" Y 0.0850X + 4.62 
with r2 78.1% 
These data indicate a definite relationship between surface area and the 












Y2 = 0.085X + 4.62 
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From the limited data obtained from the experimental work, the 
following conclusions are suggested: 
1. The ethylene gycol retention determination appears to be a 
useful and simple method of determining the surface area of soils. 
2. The permeability or water conductivity does not appear to be 
closely related to the total surface area of the soils tested. 
3. There apparently is some relation between the amount of 
moisture retained at the one-third atmosphere tension and the total 
surface area of the soils tested. This relationship is shp wn in the 
regression equa£ ion: 
" y O.103X + 15.83 
with r2 .697 
4. There appears to be a definite relation between the amount 
of moisture retained at the fifteen atmosphere tension and the total 
surface area of the soils tested. This relationship is shown in the 
regression equation: 
" y O.0850X + 4.62 
with r2 .781 
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